MAP4 counteracts microtubule catastrophe promotion but not tubulin-sequestering activity in intact cells.
Microtubules are polar polymers that continually switch between phases of elongation and shortening, a property referred to as dynamic instability. The ubiquitous microtubule associated protein 4 (MAP4) shows rescue-promoting activity during in vitro assembly of microtubules (i.e., promotes transitions from shortening to elongation), but its regulatory role in intact cells is poorly defined. Here, we demonstrate that ectopic MAP4 promotes outgrowth of extended MTs during beta1-integrin-induced cell spreading. An inducible cotransfection protocol was employed to further analyze the regulatory role of MAP4 in human leukemia cells with microtubules partially destabilized by either ectopic tubulin-sequestering proteins or proteins that promote catastrophes (i.e., transitions from elongation to shortening). Coexpression of proteins that sequester free tubulin heterodimers with different efficiencies was found to abolish microtubule stabilization by MAP4. In contrast, however, the microtubule-stabilizing activity of MAP4 was found to suppress the activities of two distinct and specific catastrophe promoters, namely, XKCM1 and a nonsequestering truncation derivative of Op18/stathmin. These observations reveal specificity in the microtubule-stabilizing activity of MAP4 that differentiates between two mechanistically distinct types of MT destabilization.